Metabolism has always been important. However, metabolism is more than both the catabolic and anabolic functions that maintain nutrient levels and generate high-energy substrates for chemical reactions. Importantly, metabolites derived from metabolic processes are used to sense the environment and signal within the cells. Cellular metabolites are used as Bnutrient^sensors allowing cells to rapidly respond to changes in the cellular environment, nutrient influx, or energy levels. Hence, most post-translational modifications derived from metabolites are nutrient sensors. Phosphorylation, acetylation, methylation, to name just a few types of posttranslational modifications are used to modulate protein function to respond to the environment. Of singular interest in this special issue of the Journal of Bioenergetics and Biomembranes is how the O-GlcNAc post-translational modification responds to metabolic flux.
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O-GlcNAc is the attachment of the single N-Dacetylglucosamine sugar to serine and threonine amino acids in nuclear, cytoplasmic, and mitochondrial proteins (Torres and Hart 1984) . This ubiquitous modification is found in all higher eukaryotes, O-GlcNAc Transferase (OGT) and OGlcNAcase (OGA) add and remove the modification respectively, and O-GlcNAcylation is essential for metazoan cell function (Hart et al. 2011) . O-GlcNAc is especially sensitive to nutrient inputs since the concentration of the metabolic substrate for OGT, UDP-GlcNAc, is responsive to fluctuations in carbohydrate, amino acids, lipid, and nucleotide pools via the Hexosamine Biosynthetic Pathway (HBP) (YkiJarvinen et al. 1997 ). Hence, O-GlcNAc acts as a master nutrient sensor since UDP-GlcNAc concentrations are sensitive to multiple nutrient inputs. Changes in UDP-GlcNAc concentration alter OGT activity (Kreppel et al. 1997 ), while prolonged increased or decreased O-GlcNAc levels leads to transcriptional alterations in OGT and OGA (Kazemi et al. 2010; Zhang et al. 2014) . Thus, the cell maintains a homeostatic level of O-GlcNAcylation that is sensitive to nutrient flux. However, prolonged disruptions in O-GlcNAc homeostasis due to nutrient excess or metabolic stress contribute to disease pathogenesis. closes with a comprehensive analysis by Lagerlöf of the role of O-GlcNAc in neurometabolism while critically analyzing the divergent publications in this subfield. Together, these articles demonstrate the breadth of roles O-GlcNAc plays in sensing nutrients and metabolic flux and demonstrate how disruptions in O-GlcNAc homeostasis contribute to metabolic disease.
The articles within this issue grapple with implications of O-GlcNAc nutrient sensing and disruptions in O-

